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FIELD OF THE INVENTION 

The present invention relates to network syndironization and more particularly to 
10 software for synchroniang the playback of a multimedia event on a plurality of 
client apparatuses. 



15 BACKGROUND OF THE INVENTION 

Systems such as Ae Mtemet typically are point-to-point (or unicast) systems in 
which a message is converted into a series of addressed packets which are routed 
fix>m a source node through a plurality of routers to a destination node. Jn most 
20 communication protocols the packet includes a header which contains the addresses 
of the source and the destination nodes as well as a sequence number which specifies 
the packet's order in the message. 

Iq general, these systems do not have the capability of broadcasting a message fiom 
25 a source node to all the other nodes in the netwo± because such a cq>ahility is rarely 
of much use andcould easily overload the netwodc However» there are situations 
where it is desirable for one node to communicate with some subset of all the nodes. 
For sample, multi-party confopencing capability analogous to that found in the 
public telephone system and broadcasting to a limited number of nodes are of 
30 considerable interest to users of packet-switched networks. To satisfy such 

demands, packets destined for several recipients have been encapsulated in a unicast 
packet and foiwarded fiom a source to a point in a netwodc where (he packets have 



been replicated and forwarded on to all desired recipients, Hiis technique is known 
as IP Multicasting and the network over which such packets are routed is referred to 
as tfie Multicast Backbone or MBONE. More recently, routers have become 
available which can route the multicast addresses (class D addresses) provided for m 
5 communication protocols such as TCP/IP and UDP/IP, A multicast address is 
essentially an address for a group of host computers who have indicated their desire 
to participate in that group. Thus, a multicast pack^ can be routed fiom a source 
node toough a plurality of multicast routers (or mroiiters) to one or more devices 
receiving the multicast packets. From thae fiie packet is distributed to all the host 
1 0 computers that are members of the multicast group. 

These techniques have been used to provide on the Litemet audio and video 
conferencing as well as radio-like broadcasting to groups of interested parties. See, 
for example, TL Savete et al. MBONE Multicasting Tomorrow's Intonet (IDG 
15 Books Worldwide Lac, 1996). 

FurthCT details concerning technical aspects of multicasting may be found in flie 
iQteraet documents Request for Comments (RFQ 1112 and 1458 which are 
rq>roduced at Appendices A and B of the Savetz book and in D. P. Brataman et al., 
20 ••MBONE provides Audio and Video Across the Internet," IEEE Computer, Vol. 27, 
No. 4, pp. 30-36 (April 1994), all of which are incorporated herein by reference. 

Multimedia computer systems have become increasingly popular over the last 
several years due to their versatility and flieir interactive presentation style. A 

25 multimedia computer system can be defined as a computer system having a 

combination of video and audio ou^uts for presentation of audio-visual displays. A 
modem multimedia computer system typically includes one or more storage devices 
such as an optical drive, a CD-ROM, a hard drive, a videodisc, or an audiodisc and 
audio and video data are typically stored on one or more of diese mass storage 

30 devices. Li some file formats the audio and video are interleaved together in a single 
file, while in other formate tiie audio and video data are stored in different files, 
many times on different storage media. Audio and video data for a multimedia 
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display may also be stored in separate computer systems that are networked together. 
M this instance, the computer system presenting tibe multimedia display would 
receive a portion of the necessary data from flie othar computer system via the 
netwoik cabling. 

5 

Gxaphic images used in Windows multimedia applications can be created in either of 
two ways, these being bit-m^ed images and vector-based images. Bit-mapped 
images comprise a plurality of picture elements (pixels) and are created by assigning 
a color to each pixel inside the image boundaiy. Most bit-m^ped color images 

1 0 require one byte per pixel for storage^ so large bit-mapped images create 

coirespondingjy large files. For example, a fidl-screMi, 256-coIor imagp in 640^by- 
480-pixel VGA mode requires 307^00 bytes of storage, if the data is not 
compressed. Vector-based images are created by defining the end points, thickness, 
color, pattern and curvature of lines and solid objects comprised within the image. 

15 Thus, a vector-based image includes a definition which consists of a numerical 
represeatation of the coordinates of the object, referenced to a comer of the image. 

Bit-m^ped images are the most prevalent type of image storage format, and the 
most common bit-m^>ped-image file formats are as follows. A file format referred 

20 to as BMP is used for Windows bit-map files in 1-, 2-, 4-, 8-, and 24-bit color 
dq)ths. BMP files contain a bit-map header that defines the size of the image, the 
number of color planes, the type of compression used (if any), and the palette used. 
The Windows DIB (device-independent bit-m^) format is a variant of the BMP 
format that includes a color table defining the RGB (red green blue) values of die 

25 colors used. Otha: types of bit-m^ formats include the TIF (tagged image fi>rmat 
file), the PCX (Zsoft P«:sonal Con^uter Paintbrush Bitmap) file format, the GIF 
(graphics interchange file) format, and Ae TGA (Texas Instruments Gr^Uc 
Architecture) file format. 

30 The standard Windows format for bit-mapped images is a 256-coIor device- 
independent bit map (DIB) with a BMP (the Windows bit-m^ped fije format) or 
sometimes a DIB extension. The standard Windows format for vector-based images 



is referred to as WMF (Windows meta file). 

FuO-modon video implies that video images shown on the con^uter's screen 
simulate those of a televisicm set with identical (30 frames-per-second) fiame rates, 
and that these images are accompanied by high-quality stereo sound. A large 
amount of storage is required for high-resolution color images, not to mention a full- 
motion video sequence. For example^, a single frame of NTSC video at 640-b3H^0O- 
pixel resolution with 16-bit color requires 512K of data per fiame. At 30 flames per 
second, over 15 Megabytes of data storage are required for each second of full 
motion video. Due to the large amount of storage required for fiill motion video^ 
various types of video compression algorithms are used to reduce ttie amount of 
necessary storage. Video compre^on can be performed either in real-tnne, i.e^ on 
the fly during video c^tore, or on the stored video file after the video data has been 
captured and stored on the media. In addition, diJBferent video compression methods 
exist for still graphic images and for full-motion video. 

Examples of video data compression for still gr^hic unages are RLE (run-lengdi 
encoding) and JPEG (Joint Photographic Experts Gro^p) compression. RUB is the 
standard compression method for Windows BMP and DIB files. The RLE 
compression method <^rates by testing for diq>licated pixels in a single line of the 
bit map and stores the number of consecutive duplicate pixels rather than the data for 
the pixel itself. JPEG compression is a group ofrelated standards that provide either 
lossless (no image quality degradation) or lossy Om:q)erceptible to severe 
degradation) compression types. Although JPEG compression was designed for the 
compression of still images rather than video, several manufacturers supply JPEG 
compression adapter cards for motion video applications. 

In contrast to oonrpression algorithms for stiD images, most video compression 
algorithms are designed to compress fiill motion video. Video compression 
algorithms for motion video generally use a concept refenred to as int^rfiame 
compression, which involves storing only the differences between successive frames 
in the data file. Interframe compression begins by digitizing the entire image of a 



key jGrama Successive frames are compared with the key fiame, and only flie 
diJBFerences between the digitized data from tiie key jftame and from the successive 
frames are stored. Periodically, such as when new scenes are displayed, new key 
frames are digitized and stored, and subsequent comparisons begin from this new 
reference point. It is noted thai interframe compression ratios are content-depaident, 
i-e,, if flie video clip being compressed includra many abrupt scene transitions from 
one image to anotha; the compression is less eJGBcient Examples of video 
compression which use an interframe compression technique are MPEG, DVI and 
Indeo, among olfae^. 

MPEG (Moving Pictures Experts Group) compression is a set of methods ft)r 
compression and decoufnession of Ml motion video images that uses the interframe 
conqiression technique described above. The MPEG standard requires that sound be 
recorded shnultaneously with the video data, and the video and audio data are 
interieaved in a single file to attempt to maintain the video and audio synchronized 
during playback. The audio data is typically compressed as well, and the MPEG 
standard specifres an audio compression method referred to as ADPCM (Adaptive 
Etifferential Pulse Code Modulation) fr>r audio data. 

A standard referred to as Digital Video Interactive (DVI) format developed by Intel 
Corporation is a compression and storage format for frill-motion video and hi^- 
fidelity audio data. The DVI standard uses int^ame compression techniques 
similar to that of the MPEG standard and uses ADPCM compression for audio data. 
The compression method used in DVI is referred to as RTV 2.0 (real time video), 
and this compression method is mcoiporated into Inters AVK (audio/video kernel) 
software fi)r its DVI product line. IBM has adopted DVI as the standard for 
displ^g.video for its Ultimedia product Ime. The DVI file framat is based on fee 
Intel 1750 chipset and is supported through die Media Control Interface (MCI) for 
Wmdows. Microsoft andlhtel jointly announced the creation of the DV MCI 
(digital video media control intaface) command set for Windows 3.1 in 1992. 

The Microsoft Audio Video Interleaved (AVI) format is a special compressed file 
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Structure format desigaed to enable video images and syachronized sound stored on 
CD-ROMs to be played on PC^ \yith standard VGA displays and audio adapter 
cards. The AVI compression method uses an interframe meOiod, i.e., the differences 
between successive j&ames are stored in a manner similar to the compression 
5 mediods used in DVI and MPEG. The AVI fonnat uses symmetrical software 
compression^ecompression techniques^ i*e., botti compression and decompression 
are performed in real tima Thus AVI files can be created by recording video images 
and sound in AVI format ftom a VCR or television broadcast in real time, if enough 
fiee hard disk space is available. 

10 

Despite these compression algorithms, it is very difiScult to shnultaneously multicast 
multimedia mataial due to bandwidth restraints. This problem is miavoidable with 
present tedinology smce such large amounts of data must be transferred over 
networks sudi as the Int^et ftom a single host server to numerous client 
15 computofs. 
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SUMMARY OF THE INVENTION 

A system, method and article of manufacture are provided for affording a scheduler 
object ad^ted to fecilitate the playback of an event simultaneously on a plurality of 
5 networked client q[)paratuses. First, various values are determined including a 

current time, a start time when an event is to star^ and a stop time when the event is 
toeo± Thereafter, a length ofthe event is calculated based on the start time and the 
stop time. If any portion of the length of the event takes place during a 
predetermined ftreshold period, a command is stored in monoiy. Further, a loop is 
10 created at the start tune during which a lapsed time of the event is tracked. 

In one embodimoit of the present mvention, the cuir^t time is determined by 
querying a clock of one of the client apparatuses. Further, the command may be 
adapted to automatically b^ playing back the event at the start time. In such 
15 embodiment, the event is stored in a memory of the client apparatus. 

Jn another embodiment of the present invention, chapter information may be stored 
m the memory if any portion of the length of flie event takes place during a 
predetermined threshold period* Iq such embodiment, the memory includes a digital 
20 video disc (DVD). The chapter information may be retrieved during the loop. 

In still yet another embodiment a second loop may be created upon the begirmmg of 
a chapter during which information on a next ch^tor is retrieved. 



BRIEF DESCRIPTION OF THE DRAWINGS 



The invention will be better understood when consideration is given to the following 
detailed description thereof Such description makes reference to the annexed 
5 drawings wherein: 

Figure 1 is a schematic diagram of a hardware iiiq>lementation of one embodiment 
of the present invention; 

10 Figure 2 illustrates a flowchart delineating a method for synchronizing an event on a 
plurality of client apparatuses in accordance witfi one ^oabodiment of the present 
invention; 

Kgure 3 illustrates a flowchart delineating a method fer storing syndnonization 
15 information for subsequent playback of an event in accordance with one 
embodiment of the present invention; 

Figure 4 illustrates a flowchart setting forth a metiiod for providing overlays during a 
synchronized event on a plurality of client ^aratuses in accordance with one 
20 embodiment of the present invention; 

Figure 5 illustrates a flow diagram for delayed synchronization of an event on a 
plurality of client apparatuses in accordance witii one embodiment of the present 
invention; 

25 

Figure 6 illustrates a flow diagram for providing information on a synchronized 
event on a plurality of client ^aratuses in accordance with one embodiment of the 
present invention; 

30 Figure 7 illustrates a method for creating a synchronizer object in order to playback 
an event simultaneously on a plurality of cliait apparatuses in accordance with one 
embodiment of the present invention; 



Figure 8 illustrates a flowchart for afibiding a scheduler object a{%>ted to facilitate 
the playback of an event simultaneously on a plurality of networked cU&at 
apparatuses in accordance with one embodiment of the present invention; 

5 

I^gure 9 is a flowchart delineating a method for identifying a plurality of events 
which are played back shnultaneously on a pluralify of networked client apparatuses 
in accordance with one embodiment of the present invention; 

10 Figure 10 shows a flowdiart delineating a technique for inte^&cmg a plurality of 
difierent ^^pes of playback devices of client apparatuses i^*ch are networked to 
simultaneously playback an event in accordance with one ^bodiment of the present 
invention; 

15 Figure 11 illustrates the maimer in which a layer factory is created in accordance 
with one embodiment of the present invention; 

Figure 1 2 fllnstrates the maim^ in which user requests are processed in accordance 
with one embodiment of the present invention; 

20 

Figures 13-16 illustrate various class/component diagrams in accordance with one 
embodiment of the preset invention; 

Figure 17 illustrates a logical sequence diagram in accordance with one embodiment 
25 of the present invention; 

Figure 18 illustrates a logical sequence diagram that shows server side collaboration 
in accordance with one embodiment of the present invention; and 

30 Figure 19 illustrates a logical sequence diagram showing client side collaboration in 
accordance with one embodim^ of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figures 1-19 illustrate a system for synchrozuzing an event on a plurality of client 
apparatuses. Prior to use, an event is stored in memoiy on at least one of (he client 
apparatuses. Such client ^paratuses are adapted to be connected to a network along 
with a host coni[puter(s). In operation, information is transmitted fiom the host 
computer to the at least one client apparatus utilizing the netwoiL This infonnation 
allows for the simultaneous and synchronous playback of the event on each of the 
client ^paratuses. 

In various embodiments, the cli^ ^paratuses may take the form of computers, 
televisions, stereos, home appliances, or any other types of devices. In one 
CTibodiment, die client ^apparatuses and the host computer each include a computer 
such as an IBM compatible compute. Apple Macintosh computer or UNIX based 
workstation. 

A rq)resentative hardware environment is depicted in Figure 1, which illustrates a 
typical hardware configuration of a woricstation in accordance with a preferred 
embodiment having a central processing unit 110, such as a microprocessor, and a 
number of other units intercoimected via a system bus 112. The workstation shown 
in Figure 1 includes a Random Access Monory (RAM) 114, Read Only Memory 
(ROM) 116, an 1^0 adapter 118 for comectmg pwipheral devices such as disk 
storage units 120 (i-e. DVD pl^back device) to die bus 112, a user interface adapter 
122 for connecting a keyboanH 24, a mouse 126, a speaker 128, a microphone 132, 
and/or other user interfece devices such as a touch screen (not shown) to the bus 
112, communication ad^ter 134 for connecting die workstation to a communication 
network (e,g., a data processing network) and a display adapter 136 for coimecting 
the bus 112 to a display device 138. The woricstation typically has resident thereon 
an operating system such as the Microsoft \Wndows NT or Windows/95 Operating 
System (OS), the IBM OS/2 operating system, the MAC OS, or UNIX operating 
system. Those skilled in flie art will appreciate that the present invention may also 
be implemented on platforms and operating systems other than those mentioned. 
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A preferred embodiment is written using JAVA, C, and the C++ language and 
utilizes object oriented programming methodology. Object oriented programming 
(OOP) has become increasingly used to develop complex applications. As OOP 
5 moves toward the mainstream of software design and development, various software 
solutions require adaptation to make use of the b^efits of OOP. A need exists for 
these principles of OOP to be applied to a messaging interface of an electronic 
messag^g system such that a set of OOP classes and objects for the messaging 
interface can be provided. 

10 

OOP is a process of developing computer software using objects, including the stq)s 
of analyzing the problem, designing the system, and constructiDg the program. An 
object is a software package that contains both data and a collection of related 
structures and procedures. Since it contains both data and a collection of stmctures 

1 S and procedures, it can be visualized as a self-sufiBdent component that does not 
require other additional structures, procedures or data to perform its specific task. 
OOP, flierefore, views a computer program as a collection of largely autonomous 
components, called objects, each of which is responsible for a specific task. This 
concept of packaging data, structures, and procedures together in one component or 

20 module is called encapsulation. 

In general, OOP components are reusable software modules which present an 
interface that conforms to an object model and which are accessed at run-time 
througlh a component integration architecture. A component integration architecture 
is a set of architecture mechanisms which allow software modules in difTerent 
process spaces to utilize each oth^ capabilities or ftmctions. Hus is g^erally done 
by assuming a common component object model on which to build the architecture. 
It is worthwhile'to diff^ntiate between an object and a class of objects at this point 
An object is a smgle instance of the class of objects, which is often just called a 
class. A class of objects can be viewed as a bluq>iint, fiom which many objects can 
be formed. 
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OOP allows the piogrammer to create an object that is a part of another object For 
example, the object representing a piston engine is said to have a composition- 
relationship with flie object representing a piston* In reality, a piston engine 
comprises a piston, valves and many other components; the fact that a piston is an 
5 element of a piston engine can be logically and semantically represented in OOP by 
two objects. 

OOP also allows creation of an object that "dqaends fiom" another object If dieie 
are two objects, one rqirescnting a piston engine and tiie other rqjresenting a piston 

1 0 engine wherein the piston is made of c wamic, thai the relationship between the two 
objects is not that of composition. A ceramic piston «igine does not make up a 
piston aigine. Rather it is merely one kind of piston engine that has one more 
limitation than the piston engm^ its piston is made of ceramic In this case, the 
object representing the ceramic piston engine is called a derived object, and it 

15 inhCTits all of the aspects of the object representing the piston engine and adds 
further limitation or detail to it The object representing the ceramic piston engine 
"depends 3&om** the object representing the piston engme. The relationship between 
these objects is called inheritance. 

20 When the object or class representing the ceramic piston engine inherits all of the 
aspects of the objects representing the piston engine, it inherits the thermal 
charactaristics of a standard piston defined in the piston «igine class. Howeva-, the 
ceramic piston engine object overrides these ceramic specific thermal characteristics, 
which are typically different firom those associated with a metal piston. It skips over 

25 the original and uses new functions related to ceramic pistons. Different kmds of 
piston sigines have diflferrait characteristics, but may have the same underlying 
functions, associated wifli it (e.g., how many pistons in the engine, ignition 
sequences, lubrication, etc.). To access each of these functions in any piston engme 
object, a programmer would call the same functions with the same names, but each 

30 type of piston engme may have diflferent/oveniding implementations of functions 
behind the same name. This ability to hide different implementations of a fimction 
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behind the same name is called polymorphism and it greatly simplifies 
communication among objects. 

With the concepts of composition-relationsfaip* encapsulation, inhmtance and 
5 polymorphism^ an object can represent just about anything in the real world. In fact, 
one's logical pscq)tion of the reality is the only limit on determining the kinds of 
tilings that can become objects in object-^mented software. Some typical categories 
are as follows: 

• Objects can represent physical objects, such as automobiles in a tcaiffic-flow 
10 simulation, electrical components in a chcuit-design program, countries in an 

economics model, or aircraft in an air-trafiGc-control system. 

• Objects can represent elements of the computer-user environment such as 
windows, menus or graphics objects. 

• An object can rqyresent an inventory, such as a personnel file or a table of the 
1 5 latitudes and longitudes of cities. 

• An object can rq>resent user-defined data types such as time, angles, and 
complex numbers, or points on the plane. 

With this enormous capability of an object to rq)resent just about any logically 
20 separable matters, OOP allows the software developer to design and implement a 
computer program that is a model of some aspects of reality, whether that reality is a 
physical entity, a process, a system, or a composition of matter. Since the object can 
rq>resent anything, the software developer can create an object which can be used as 
a component in a larger software project in flie future. 

25 

If 90% of a new OOP software program consists of proven, existing conqionents 
made fiom preexisting reusable objects, then only the remaining 10% of the new 
software project has to be written and tested from scratch. Since 90% already came 
from an inventory of extensively tested reusable objects, the potential domain fiom 
30 which an error could originate is 10% of the program. As a result, OOP enables 
software developm to build objects out of other, previously buih objects. 
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Thxs process closely resembles complex madiinery being built out of assemblies and 
sub-assemblies. OOP technology, therefom, makes software engineering more like 
hardware ©agineering in Hxat software is built from existing components, ^ch are 
available to the developer as objects. All this adds tq> to an improved quality of the 
software as well as an incieased speed of its developm^t 

Programming languages are beginning to fiilly support the OOP principles^ such as 
^ic^sulation, inheritance, polymoiphismy and compositioorrelationsbip. WiHb the 
advent of the C++ language, many commercial software developos have embraced 
OOP. C++ is an OOP language that offers a fast, machine-executable code. 
Furthermore, C++ is suitable for both commercial-application and systems- 
progranuning projects. For now, C++ qppears to be the most popular choice among 
many OOP progranuners, but there is a host of other OOP languages, such as 
Smalltalk, Common Lisp Object System (CLOS), and Eiffel. Additionally, OOP 
c^>abilities are being added to more traditional popular computer programming 
languages such as Pascal. 

The benefits of object classes can be summarized, as follows: 

• Objects and their corresponding classes break down complex programming 
problems into many smalls, simpler problems. 

• Encapsulation enforces data abstraction through the organization of data into 
small, ind^endent objects that can communicate with each oHict. 
Encapsulation protects the data in an object fiom accidental damage but 
allows other objects to interact with that data by calling the object's member 
function^ and structures. 

• Subclassing and inheritance make it possible to extend and modify objects 
through derivmg new kinds of objects fiom the standard classes available in 
the system. Thus, new capabilities are created without having to start fiom 
scratch. 
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• Polymoiphism and multiple inheritance make it possible for different 
programmers to mix and match characteristics of many dififer^t classes and 
create specialized objects fiiat can still work with related objects in 
predictable ways. 

• Class hierarchies and contaizmient hierarchies provide a flexible mecham'sm 
for modeling real-world objects and the relationships among them. 

• libraries of reusable classes are useiiil in many situations, but fhey also have 
somelimitatioi^. For exaiiq)le: 

• Complexity. In a complex systeni, the class hierarchies for related classes 
can become extremely confusing, with many dozens or even himdreds of 
classes. 

• Flow of control A program written with the aid of class libraries is still 
responsible for the flow of control (i-e., it must control the interactions 
among all the objects created from a particular library). The programmer has 
to decide which functions to call at what times for which kinds of objects. 

• Diq)lication of effort. Although class libraries allow programmers to use and 
reuse many small pieces of code^ each progranomer puts those pieces together 
in a different way. Two different programmers can use the same set of class 
libraries to write two programs that do exactly the same thing but whose 
internal structure (i.e., design) may be quite different, depending on hundreds 
of small decisions each programmer makes along the way. Inevitably, 
similar pieces of code end up doing similar things in slightly different wa}^ 
and do not woik as well together as they should 

Class libraries are v^ flexible. As programs grow more complex, more 
programmers are forced to reinvoot basic solutions to basic problems over and over 
again. A relatively new extension of the class library concept is to have a firamework 
of class b1>raries. This iGramewoik is more complex and consists of significant 
collections of collaborating classes that capture both the small scale patterns and 
major mechanisms that implement the common requirements and design in a 
specific application domain. They were first developed to £ree application 
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programmers from the chores involved in displaying menus, windows, dialog boxes, 
and other standard user interfece elements for personal conq>uters, 

Framewoiks also rq>resent a change in the programmers think about the 
5 interaction between the code they write and code written by others. In the early days 
of procedural progranmiiiig, the programmer called libraries provided by the 
operating system to perform c^tain tasks, but basically the program executed down 
the page fiom start to finish, and the programme was solely responsible for flie flow 
of controL This was appropriate for printing out paychecks, calculating a 
10 maftiematical tables or solving other problems with a program that executed in just 
oneway. 

The development of gr^htcal user interfeces began to tom this procedural 
programming arranganent mside out These interfaces allow the user, rather than 

15 program logic, to drive the program and decide when certain actions should be 

performed. Today, most phonal compute software accomplishes this by means of 
an event loop which monitors the mouse, keyboard, and other sources of extexnal 
events and calls flie ^propriate parts of the programme's code according to actions 
that the use performs. The programmer no longer determines the order in which 

20 ev^ts occur. Instead, a program is divided into separate pieces that are called at 
tmpredictatble times and in an impredictable order. By relinquishing control in this 
way to users, the developer creates a program that is much easier to use. 
Nevertheless, individual pieces of the program written by the developer still call 
libraries provided by the operating system to accomplish certain tasks, and the 
25 programmer must still determine the flow of control within each piece after it's 
called by the evetit loop, plication code still "sits on top of* flie system. 

Even event loop programs require programmers to write a lot of code that should not 
need to be writtoi sq;>aFately for every application. The concept of an appBcation 
30 framework carries the event loop concept further. Instead of dealing with all the 
nuts and bolts of constructing basic menus, windows, and dialog boxes and then 
making these things all work together, programmes using ^plication frameworks 
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start with woilong a^Iication code and basic user interface elements in place. 
Subsequently, fiiey build from there by i^lacing some of the generic capabilities of 
the framework with the specific capabilities of the intended applicatioiL 

5 Application frameworks reduce the total amount of code that a programmer has to 
write from scratch. However, because flie framework is really a generic application 
that displays windows, supports copy and paste, and so on, the programmo' can also 
lelinqoish control to a greater degree than event loop programs pennit The 
framework code takes care of almost all event handling and flow of control, and flie 
10 programmer's code is called only when the framework needs it (ag., to create or 
manq)ulate a pioprietaiy data structure^ 

A prognunmer writing a framework program not only relinquishes control to the 
user (as is also true for event loop programs), but also relinquishes the detailed flow 
15 of control widnn the pxogiam to the framework. This approach allows the creation 
of more complex systems that work together in interestmg ways, as opposed to 
isolated programs, having custom code, being created over and over agaui for similar 
problems. 



20 Thus, as is explained above, a framework basically is a collection of cooperating 
classes that make up a reusable design solution for a given problem domain. It 
typically includes objects that provide default behavior (e.g^ for menus and 
wmdows), and programmers use it by inheriting some of that defeult behavior and 
oveiriding other bdiavipr so that the fiMieworic calls plication code at tiie 

25 appropriate thnes. 

There are three main dxfierences between frameworks and class libraries: 
• Behaviot versus protocol. Oass hl>raries are essentially collections of 

behaviors that you can call when you want those individual behaviors in your 
30 program. A framework, on the other hand, provides not only behavior but 

also the protocol or set of rules that govern the ways in which behaviors can 
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be combined, including rules for what a programmer is supposed to provide 
versus what the fiamework provides. 

• CaO versus override. With a class library, the code flie programmer 
instantiates objects and calls their member functions, It*s possible to 

5 instantiate and call objects in the same way with a fiamework (i.e., to treat 

the fiameworic as a class library), but to take full advantage of a fiamework's 
reusable design, a programmer typically writes code that overrides and is 
called by the fiamework. The fiamework manages the flow of control among 
its objects. Writing a program mvolves dividing responsibilities among the 
10 various pieces of software fliat are called by the framework rather than 

specifying how the different pieces should work tog^er. 

• Implementation versus design. Wifli class libraries, programmers reuse only 
inq)lementations, ^ereas wifli fiameworics, they reuse design. A framework 
embodies fee way a &mily of related programs or pieces of software work. It 

1 5 represents a generic design solution that can be adapted to a variety of 

specific problems in a given domain. For example, a single framework can 
embody the way a usar inter&ce works, even ftough two different user 
interfaces created with die same framework might solve quite different 
interj^e problems. 

20 

Thus, througjr the development of frameworks for solutions to various problems and 
programming tasks, significant reductions in the design and development effort for 
software can be achieved. A preferred embodiment offhe invention utilizes 
HypraText Markup Language (HTML) to implement documaits on flie hitemet 

25 together with a gpnaal-puipose secure comnnmication protocol for a transport 
medium between flie client and the Newco. HTTP or other protocols could be 
readily substitated for HTML without undue experimentalioa hifonnation on these 
products is available in T, Bemers-Lee. D. Connoly, "RFC 1866: Hypertext Markup 
Language - 2.0" (Nov. 1995); and R. Fielding, H, Frystyk, T. Bemers-Lee, J. Gettys 

30 and J.C, Mogul, "Hypertext Transfer Protocol - HTTP/1.1: HTTP Workmg Group 
Internet Draft" ^ay 2, 1996). HTML is a simple data format used to create 
hypertext documents that are portable firom one platform to another. HTML 




documents are SGML documents with generic semantics that are appropriate for 
representing infonnation fiom a wide range of domains. HTML has been in use by 
the World-Wide Web global infbmiation initiative since 1990. HTML is an 
application of ISO Standard 8879; 1986 Mormation Processing Text and OfiBce 
Systems; Standard Generalized Marfcup Language (SGML). 

To date, Web development tools have been limited in their abili^ to create dynamic 
Web q)plications which span fiom client to server and intmperate with existing 
computing resources- Until recently, HTML has lieen the dominant technology used 
in development of Web-based solutions. However, HTML has proven to be 
inadequate in the following areas: 

• Poor performance; 

• Restricted user interface capabilities; 

• Can only produce static Wd> pages; 

• Lack ofinteroperabilitywith^sting applications and data; and 

• Inability to scale. 

Sun Microsystem's Java language solves many of the client-side problems by: 

• Improving prafbimance on the client side; 

• Enabling the creation of dynamic, real-time Web qiplications; and 

• Providing the ability to create a wide variety of user interface components. 

With Java, developers can create robust User Ihtaface (UI) conqwnents. Custom 
"widgets" (e-g., real-time stock tickers, animated icons, etc.) can be created, and 
client-side performance is inqiroved. IMikeHTML^ Java supports the notion of 
client-side validation, offloading appropriate processing onto the client for inqxroved 
pafoimance. Dynamic, real-time Web pages can be createi Usmg the above- 
mentioned custom UI components, dynamic Web pages can also be created. 

Sun's Java language has emerged as an industry-recognized language for 
'^programming the Internet" Sun defines Java as: "a sinq)le, object-oriented, 
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distributed, interpreted, robust, secure, arutdtecture-neutral, portable, high- 
performance, multithreaded, dynamic, bussword-compliant, general-purpose 
programming language. Java supports programming for the fiitemet in the form of 
platform-independent Java applets." Java applets are small, specialized ^plications 
5 that comply with Sun's Java Application Progranmiing Interface (APT) allowing 
developers to add "interactive content" to Web documents (e.g., sinq>Ie animatioiis, 
page adornments, basic games, etc.). Applets execute within a Java-Hwmpatible 
browser (e.g., Netscape Navigator) by copying code fiom the servar to client Rom 
a language standpomt, Java's core feature set is based on C++. Sun's Java litaatore 
10 states that Java is basically, "C++ with extensions fix>m Objective C for more 
dynamic method resolution*'* 

Another technology that provides similar function to JAVA is provided by Microsoft 
and ActiveX Technologies, to give developers and Web designers wherewithal to 

15 build dynamic content for the Internet and personal conqjuters. ActiveX includes 
tools for developing animation, 3-D virtual reality, video and other multunedia 
content The tools use Internet standards, work on multiple platforms, and are bdng 
supported by over 100 companies. The group's building blocks are called ActiveX 
Controls, small, fast components that enable developers to «nbed parts of software 

20 in hypertext markup language (HTML) pages. ActiveX Controls work with a variety 
of programming languages including Microsoft Visual C++, Borland Delphi, 
Microsoft Visual Basic programming system, and, m the future, Microsoft's 
development tool for Java, code named "Jakarta." ActiveX Technologies also 
includes ActiveX Server Framework, allowing developers to create server 

25 lappUcations. One ofordiriary skill in flie art readily recognizes that ActiveX could 
be substituted for JAVA without undue experimentation to practice the inventioa 

Synchronizatioii Overview 

30 Figure 2 illustrates a flowchart delineating a method for synchronizdng an event on a 
pluraKtjr of cUent apparatuses. First, in operation 200, an evmt is stored in memory 
on at least one of the client qjparatuses. hi various ranbodiments, the memory may 
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take the fonn of an electromagnetic medium, or any type of optical storage device, 
i.e. CD-audio. In a primary aspect of the present inv^tion, the memory includes a 
digital video disc (DVD) (audio or video). Further, for reasons fliat will soon 
become apparent, the information includes chapter information associated with the 
DVD. hi such embodiment where the memoiy is portable, the user may be required 
to purchase the memory, i,e. DVD, in order to participate in a syndironized event, 
thus increasing the sale of DVD*s. 

It should be noted that the event need not be necessarily stored in memory on all of 
the client apparatuses, but rather stored on one or some of the client apparatuses and 
streamed to the remaining client apparatuses at variant rates. This may be feasibly 
accomplished if the client appaFatus(es) containing the stored event has a hi£^- 
bandwidfii connection with tfie remaining client apparatuses. For exanq)le, the client 
apparatus(es) containing flie stored evart may include a saver fliat has a connection 
to a plurality of televisions via a cable network, i.e. WEBTV. Snnilar functionality 
may be achieved via a broadcast medium. The present invention is thus flexible by 
having an ability to host user events and coiporative events. 

In one embodiment, the event includes a video and audio presentation such as 
movie, a concert, and/or a theatrical event It should be noted, however, that the 
event may included any recording capable of being played back for entertammoit, 
education, infonnative or other similar purposes. 

In use, the client apparatuses and a host computer are adapted to be connected to a 
network.' Such n^ork may include a wide, local or any other type of 
communication network. For exanq)le, a wide area network such as flie Internet may 
be employed which operates using TCP/IP or IPX protocols. 

In operation 202, infonnation is transmitted from the host computer to the 
appropriate client ^paratuses utilizing the netwoik. This infoimation allows for the 
simultaneous and synchronous playback of the event on each of flie elicit 
apparatuses. In one embodunent, the infonnation may also inchide a start time when 
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the playback of the event is to begm on each of the client ^aratiises. Further, an 
ending tinae may be included when the playback of the event is to end on each of the 
client q)paiatuses. Still yet, '^lay* command infotmation may be sent to the client 
apparatuses at the start time. As an option, input may be received feom flie user, and 
5 used to altar the playback of the event The host srarver, or synchronization server, 
can also control various streams of a variant rate and different hardware associated 
with those streams. 

The present invoition thus has the ability to synchronize video playback for one or 
10 multiple (thousands) users fiom one or multiple physical locations, and to 
synchronize with extonal video, audio and/or d^ streams. 

Users of the present invention are at multiple physical locations and host servers 
may also be at different locations- The present invention is thus a scalable system 
1 5 which is capable of servicing an unlimited number of us^ Since the content is 
local to the user machine* no high network bandwidth is required. 

Historv Download Capabilities 

20 Figure 3 illustrates a flowchart delineating a method for storing synchronization 
information for subsequent pl^ack of an event Initially, in operation 300, an 
event is stored in memory on at least one of the cli^t apparatuses, as set forth 
earher. These client ^paratuses are adapted to be connected to a networit along 
with a host computer during use. 

25 

In opraation 302,* information is stored on tibie host computei^s) for allowing flie 
simultaneous playback of the event on each of the client qjparatuses. hi one 
embodiment, the information may inchide a history and data associated with the 
synchronous playback, ha particular, the history may include any overlaid 
30 mat^a](as will be described hereinafter in greater detail), any specific commands 
affecting the playback of the information, or any other type of general information, 
i.e. start tune» end time, etc. 
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Id operation 304, the iiiformation may be downloaded utilizing the networic at any 
time after the synchronous pl^ack of the event Such downloaded infonnation 
may then be used for playback after flie simultaneous playback of the event. As 
5 such, the present invention has the ability to allow users to download a history and 
data associated with a particular synchronization event and play it later. 

Overiav Synchronization 

1 0 Figure 4 illustrates a flowchart setting forth a method for providing overlays during a 
synchronized event on a plurality of client ^paratuses or any other source. First,m 
operation 400, a plurality of client apparatuses are connected via a network. In 
operation 402, an event may be simultaneously played back on the client apparatuses 
utilizing the network, as set forth earlier. 

15 

During the playback of the event, visual and/or audio material may also be overiaid 
on the event based on input received from at least one of the client apparatuses. See 
operation 404. This inay be accomplished by transmitting the ov^lay material fiom 
one of the client apparatuses to the host computer or any other server, and 
20 multicasting the same to the remaining client apparatuses. 

As an option, the overlay material may include annotations on a display of the client 
apparatus. For example^ the overlay mat^al may include sketches which are 
inputted by way of a st^us-based input screen or a keyboard or the like, along with a 
25 voiceoveriiiputted by way ofa 'microphone or voice synthesizer. Such capability 
may also be quite valuable in an educational environment 

In one embodiment, the overlay material may also be displayed on each of the client 
apparatuses utiUzing fee network. This allows each of the users to experience the 
30 overlay in real-time during the simultaneous playback of the event As an option, 
the user iq>utting the overlay material may select which users may experience the 
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overlay matraial. The client apparatus that provided the overlay material may also 
be identified to the users experiencing the overlay material. 

It should be noted that various bi-dixectional communication may be enabled for 
5 allowing data to travel to and from the server. For instance, the playback of the event 
the clittit apparatuses may be altered in any feasible way based on input from a user. 

jAtA RynKhTnmVafinti 

1 0 Figure 5 illustrates a flow diagram for delayed synchronization of an event on a 
plurality of client sqjparatuses. First, in operation 500, a phrrality of client 
apparatuses are connected via a network and an event is stored in memory on the 
client apparatuses. The event is then simultaneously played back on fee client 
apparatuses utilizing the network, as set forth earlier. Note operation 502. 

15 

During the simultaneous playback, a request maybe recrived from one of the client 
q)paratuses for that particular to be included in the synchronized evait, as set forth 
in operation 504. This request may be received after the synchronized event has 
already begun while it is still playing. Further, the request may be submitted via a 
20 site on a network, i.e. website. 

Jn response to the request, information is transmitted in operation 506 to the 
requesting clirait apparatus utilizing the network- This information is adapted for 
identifying a location in the memory wh^e the event is currently being played back. 
25 This allows the simultaneous playback of flie event on the requesting client 
apparatus. 

The end users are tiius able to come in at a later time and to be synchronized with the 
event Taigeted synchronization and various filters criteria can be ^plied to target 
30 different audiences. Also language and cultural differences can be taken into 

account Still yet, the present invention maybe adapted to address usera on different 
hardware platforms (MAC, PC, set-top boxes). This may be accomplished by 



^25- 

identifying (he user using a cookie, a user profile which is identified by way of a log 
fai, or a Bum Cut Area (BCA) of the disc. 

An example setting foitti details relating to identi^g DVDs will now be set forth. 
5 First, a content owner (such as studio) requests use of the BCA on their DVDs, Based 
on request, the replicator (exaniples inchide WAMO, Panasonic, Nimbus, Technicolor, 
Pioneer, Crest) adds unique BCA numb^ to ev«y DVD. Addmg BCA number to each 
DVD requires a special (YAG) laser. This may be the very last stqj m the 
manufecturing process. The BCA numbers for a specific DVD must thoa be entered 
10 into hiterActual^s BCA database, Momation to track mcludes: DVD title, i.e. 'Xost in 
Space'*; BCA fttange, Le, 12345687890; and Shipping Packagmg/Tracldng Container, 
i.e. Box 52221 to Hollywood Video, 

Aflar the BCA number is added to the DVDs, the DVDs are packagingrt)oxed fra- 
15 distribution to either the Distributor or the Retailer. It should be noted that many 
conq)anies take multiple forms, so the repUcator and distributor may be one in the 
same. Also, some retailers are large/important enough to get shipments directly 
fix)m replicator. Hie way m which the DVDs are packaging/shipped is very 
important because one must track the BCA numbers to actual shipping containers 
20 (box, etc.). Therefore tracking mformation must also be added to the BCA database. 

If packaged DVDs are then sent to distributor, the distributor also has mechanisms, 
Le. scanners, input device, and monitoring devices, in place for tracking based on 
their distribution. For example^ Deluxe may receive a '"package'* of 1 00,000 copies 
25 of "Lost in Space," However, the distributor ships 1 0,000 to Retailor A and 5,000 to 
Retailer B. The distributor should be able to 'Input** retailer A and B's distribution 
information into the systmi. Ideally, this becomes a seamless/automated process. 

Once the DVDs reach the retailer (either from the replicator or distributor), then 
30 DVDs may be further divided and distributed to local stores/outlets. In such a 
situation, the retailer should be able to automatically ''track'' distribution of these 
DVDs through to their stores. Over time, all three entitities (replicator, distributor. 
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and retailer) are able to add tracking information to BCA database. Due to 
complexity and dependencies on existing business systems, the retail tracking 
concept will be tolled out in phases: replicator first most likely with key retail 
accounts. The distributors will be brought in. Retailers will &en begin to embrace 
fhe ability to track based on local outlet/store. 

By the forcing design, easy deployment is thus afforded and minimal hardware is 
required to allow the synchronization of content without significant coital 
investments and with a very efBcient control mechanisnL The content delivery does 
not rely on high network bandwidth and is independrait fiom flie syDchronizalion, 

Internet Server Application Program Interface (ISAPI) extensions will be used on the 
server. ISAPI extensions provide a mechanism to Tnarntaxn a temporary or 
permanent connection with the users, Tliese connections allow the Synchronization 
Server to process request and to send the ^ropriale DVD commands. The 
p«manent connections are known as *Xeep Alive" connections. IS API extension 
can also be used as an HTTP interface to a more traditional server, with all data 
retumedastext 

On the client side the approach is to use, but not limited to Java 1.1 applets, to 
im'tiate event start-up for the Synchronization server. The advantage of using Java 
1 . 1 applets is to achieve platform independence for existing and future Java-enabled 
devices. JavaScript will be used to provide user interface navigation by "wr^ping" 
the applet. 

An ISAPI (Ihteniet Server Application Program Inteiface) is a set of Windows 
program calls that let one write a Web server application that will run fester ttiau a 
Common Gateway Interface {CGJ) application. A disadvantage of a CGI application 
(or "executable file," as it is sometimes called) is that each time it is run, it runs as a 
separate process with its own address space, resulting in extra instructions that have 
to be performed, especially if many instances of it are running on behalf of users. 
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Using ISAPt you create a Dynamic Link library (DLL) application file fliat can run 
as part of the Hyp^ext Transport Protocol (HTTP) application's process and address 
space. The DLL files are loaded into the computer when HTTP is started and remain 
there as long as they are needed; they dont have to be located and read into storage 
as frequently as a CGI application. 

Existing CGI applications can be converted into BAPI application DLLs without 
having to rewrite their logic. HowevCT, they do need to be written to be thread-safe 
so that a single instance of (he DLL can serve multiple users. 

A special kind of IS API DUL is called an ISAPI jSlter, which can be designated to 
receive control for every HTTP request One can create an ISAPI filter for 
encryption or decryption, for logging, for request screening, or for other purposes. 

One can write ISAPI server extension DLLs (ISAs) fliat can be loaded and called by 
tiie HTTP server. Users can fill out forms and click a submit button to send data to a 
Web sCTver and invoke an ISA, which can process the information to provide custom 
content or store it in a database. Web server extensions can use information in a 
database to build Web pages dynamically, and then send them to the cliait 
computers to be diq)layed. An application can add other custom functionality and 
provide data to the client using HTTP and HTML 

One can write an ISAPI filter. The filter is also a DLL that runs on an ISAPI- 
enabled HTTP server. The filter registss for notification of events such as logging 
on or URL mapping. When the selected events occur, the filter is called, and one 
can monitor and change the data (on its way firom the server to the clirat or vice 
versa). ISAPI fillers can be used to provide custom encryption or coiiq>ression 
schemes, or additional authentication methods. 

Both server extensions and filters run in the process space of the Web server, 
providing an efficient way to extend the server's capabilitiesw 
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The various functional components of Ae software associated with the present 
invention will now be set forth. Such components include a Java/JavaScript 
Conq)onent» SyQchronizer Component, Layerlmpl Component, Business Layer 
5 Component, Cbnfiguration Manager Component, and DBCoimect Component. 

Java/JavaSciipt Component 

Figure 6 illustrates a flow diagram for providing information on a synchronized 
10 event on a plurality of client apparatuses in accordance with one embodiment of the 
present invention. First, in operation 600, a plurality of client ^paratuses are 
connected via a network, as set forth eariier. Next, an application program is 
embedded on a site on the network in operation 602. Such application program may 
take the form of a JAVA ^plet, and flie site may include a website on the Internet. 

15 

In use, informatioii is requested fiom a server on the network utilizing flie 
^pKcation program. See operation 604. Such infonnatiott relates to an event to be 
played back simultaneously on the client q)paratuses and may include general 
infonnation such as a start and stop time of the event, or more specific information 
20 about the event itself. 

In response to such request, a script is received for displaymg the infonnation. Note 
operation 606. The script may take any form such as Perl, REXX (on IBM 
mamfirames), and Tcl/Tk, and preferably includes a JAVAscript. 

25 

In one embodiment of the present invention, the JAVA ^plet may be further 
adapted to s^ a request to retrieve command information fiom the server for use 
with a playback' device of one of the client apparatuses. The commands may be 
adapted to playback flie event on the playback device sunultaueous with the 
30 playback of the event on the remaining client apparatuses. Further, the coimnands 
may include a start time whai the playback of the event is to begin on each of the 
client apparatuses. 
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The JAVA applets and JAVAscript are used to communicate wiQi the playback device 
of the client apparatuses. la one embodiment, the playback device includes a 
PCFriendly TM video player manufactured by Ihteractual ® . 

5 

The Java applet is embedded within a web page and uses HTTP protocol to 
communicate to the synchronization server. The applet could request event 
information fiom the server, and display it to the user via JavaScript The applet 
could also send a *'BroadcastVideoEvenf* request to retrieve DVD commands that 
10 can be passed to the video component, as set forth hereinabove. 

Synchronizer Component 

Figure 7 illustrates a method for creating a synchronizer object in order to playback 
15 an event simultaneously on a plurality of client ^aratuses. Hie synchronizer object 
is portion of the software that actually impl^ents the synchronization procedure. 
First, in operation 700, a request is recdved utilizing a network for viewing an event, 
the request is queued in memory in operation 702. 

20 In response to the request, in operation 704, an object is created whidi is adapted to 
playback the event on a client apparatus simultaneous with the playback of the event 
on the remaining client J^paratuses upon the receipt of an activation signal. As an 
option, the activation signal may be provided using a clock of the client apparatus, or 
located at a different location, i.e. servCT. To accomplish this, the object identifies a 

25 start time when the playback of the event is to begm <m each of the client 
apparatuses. 

In operation 706, the object is sent to one of the client q>paratuse5 utilizing the 
network for being stored drerein. ha accordance with a primary aspect of the present 
30 invention, the object may be adapted to playback the event which is stored in 

memory of the client apparatus. This may be accomplished by activating a digital 
video disc (DVD) player. 
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il summary, when ftie Synchronizer canqwnent receives a ''^BroadcastVideoEvenf* 
fiom the applet, it then places the request in the thread queue for processing. To 
process a request, the thread creates a "call bacl^* object, if one does not exist for 
5 this event The fliread then adds the request to the "call back"* object queue. This 
"can back- object will be mvoked when it is time to play the DVD. The 
Synchronizer compooent creates a Call Back COM object, Iff^ The 
Synchionizer component is also responsible for creatmg the LqyerFactory interface 
which will be set foitli herdnafter in greats detail. 

10 

LaverlmDl Component 

figure 8 illustrates a flowchart for affording a scheduler object ad^ted to facilitate 
the pls^ack of an event simultaneously on a plurality of netwodced client 
15 ^paratuses. The present method ensures that critical infoimation is tracked duim 
the synchronization of the event Such critical information not only ensures proper 
synchronization, but also enables various perq)heral features. 

First, in operation 800, various values are detranined including a cmrent time, a 
20 start time when an event is to start, and a stop time when the event is to end, 

Thweafter, a length of the event is calculated based on the start time and the stop 
time in operation 802. As an option; the cuiient time is determined by queiying a 
clock of one of the client apparatuses. 

25 if any portion of the length of the event takes place during a predetermined threshold 
period, a command is stored in memory in operation 804, The command may be 
adapted to automatically begin playing back ttie ev^t at the start time. In one 
embodiment, the threshold period includes the time the users can be queued before 
the event. As an option, chapter infoimation may be stored in the memory if any 

30 portion of the length of the event takes place during the predetemiined threshold 
p^od. This allows the conmiand to automatically begin playing back the event at a 
predetermined chapter. 
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In operation 806, a loop is created at the start time during which a lapsed time of the 
event is tracked. This information may be used for various tracking pinposes to 
decide when to issue commands to the user. Jn another embodiment, a second loop 
5 may be created upon the beginning of a chapter during which infoimation on a nejct 
chs^ter is retrieved 

The "call back" object (LqyerSmk) is thus responsible for creating and 
communicating with the Layerlmpl cooiponait The Layerlmpl component acts as a 
1 0 schedule; detemiinittg when to issue commands to the user. 

Layerlmpl will issue dijBFerent DVD commands, based on the type of decoder the 
user has in their PC Layerlmpl wfll dijOF^entiate between the decodes by using the 
decoder infomaation submitted fiom the client The Layerlmpl will pass the correct 
15 DVD conunand to the client based on the decoder's c^abilities. For example, if 
the decoder does not support the TimePlay event, flien fiie server may send a 
ChapterPlay event and wait appropriately. 

The following is an enumerated sonunary of the steps the component uses to 
20 determine \rfien the users will receive the DVD commands: 

L Retrieves the current time, and the time the event starts and ends. 

2. Calculates the length of the event 

3. If the event is within a threshold p^od (Le^ the time users can be queued before 
25 die event), then store the jBist DVD command in memory. Also, store the Chqjter 

information m memory. 

4. Create a loop that processes request until the event has completed. 

5. In the loop, calculate the lapsed time of the event 

6. In the loop, retrieve the next chapter infomiation, 

30 7. Create another loop thai will loop until time for the next chapter to be played, 

8. When the next chapter is ready to play, send the conunand that was retrieved j&om 
the Chapter table. 



-32- 



Busiaess Laver Component 

Figure 9 is a flowchart delineating a m^od for identij^g a plurality of events 
5 which are played back simultaneously on a plurality of netwoiked client apparatuses. 
Tliis features is important since a host server may be synchronizing more than one 
event at once, or duxing overlapping times. Such events must therefore be 
distinguished. 

10 First, in operation 900, a plurality of events are stored in m^oiy on a plurality of 
client apparatuses. Each of the events is assigned a unique identifier which is stored 
in the memoty. 

In operation 902, the client s^paratuses are adq)ted to be coupled to a host computer 
15 via a network, as set forth herdnabove. In operation 904, the id^tifiCT of the event 
which is stored in the memory of the client apparatuses is iben retrieved utilizing the 
network. Such identifier is subsequently compared with an identifier of a scheduled 
event, as set forth in operation 906, If the comparison renders a match, the playback 
of die event is begun on the ^propriate client apparatuses. Note operation 90S, 

20 

CbusinessLayer thus differentiates events by the disk and location ids, tqploaded by 
the clirat to guarantee backwards conq)atibiIity. As set forth earlier, late arrivals can 
always re-sync with the event 

25 Configuration Manager Component 

Figure 1 0 shows a flowchart delineating a technique for identifying playback devices 
of a plurality of bUent apparatuses TK^ch are networked to simultaneously playback 
an event. The present technique is inq>ortant since the playback devices of the 
30 various client apparatuses may differ in make and model. Thus, different commands 
are required therefor. 
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In operation 1000, a type of the playback devices of the client apparatuses is first 
identified. Such "type" may refer to a make, model, or any other distinguishing 
characteristic of the particular playback devices. A command associated with the 
identified type of the playback device is then looked up in a look-up table. Note 
5 operation 1 002« Such table may be located at the host s^er, or at any other location 
such as the client apparatuses. 

Thoeafter, in operation 1004, ihe command is sent to the correqionding client 
apparatus for beginning the playback of the evait simultaneously with the playback 
10 of the event on each of the remaining client apparatuses. 

This component is thus responsible for identifying what type of reference player is 
hosting the event There&renceplayer can be the database, which contains the 
DVD commands or a real tone player. When the initial DVD is command is 
1 5 requested, the '"Synchronizef * table is queried for the host ^pe. From that point 
forward, the scheduler would know firom whom to receive data. 

DBConnect Component 

20 This component is responsible for communicating with the Synchronizer tables, and 
for providing access methods for the retrieved data. All mteraction &om the tables is 
on a read-only basis. The Layerlmpl component communicates with this compon^t 
to retrieve DVD conamands and event information. 

25 Even though current implementation may be based on a Microsoft platform, hard 
dependencies on*Miarosofl or any other 3nl-party developm^ tools may be 
avoided. To address such issues, the foUowing consideradons may be made 
throughout the code: 

30 MFC specific code may be avoided. Instead, STL may be used, ATL and/or MFC 
code may be encapsulated into sq>arate classes and portioned fix>m the rest of the 
code. Class implemratations may use aggregation pattern to delegate business logic 
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to (he portable classes. Database connection classes may be separated and the 
communicatian protocol may be separated with respect to portability to Oracle and 
other platfomis. 

S Figures 11 and 12 illustrate the order of events among the various components of the 
present invention. In particular. Figure 1 1 illustrates the manner in which a layer 
factory is created. As shown, an event is first checked in a database server after 
which a busmess layer is created in a WEB server in a mann^ set forth hereinabove. 
The foregoing components are then created. Figure 12 illustrates the manner in 
1 0 which user requests are processed. As shown> communication is afforded with the 
video player on the clientf machme by means of JAVAscript and JAVA ^plets. The 
WEB server, in turn, communicates DVD commands to the video player via the 
JAVA £qpplets, and also int^aces the database server via the various con^Kments 
thereof which were set forth hereinabove. 

15 

Alternate Embodiments 

To si^port future enhancements> further components may be included with extendibility 
as tiie m^or objective. Various future enbancemeots of the product and how they will 
20 be addressed will now be set forth. 

Hosted Real Time Players 

While spirals may retrieve pre-recorded DVD commands fi'om the database, 
25 alternate q>iralsm£^ support a consumer as a host The architecture may also 

support plug-in conq>onents. Alternate spirals may support the RealTimeConnector 
component, which accepts host user request and forwards them to the clients. The 
instant architecture si^ports the DBConnector which accepts events fix>m the 
database. 

30 

Keep Alive Conneaions 
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Clients may maintain connections throughout the event This allows the host to send 
a various number of commands to the client of the event. Although the spiral 
disconnects users once a PLAY command has been issued, the Synchronizer class 
(which will be set forfli later) adds each connection to a Thread Pool, Hiis pool of 
connections can be left open during the hfc of the event 

Logging Particgianis 

Bach request may be logged into the database to provide a refer^ce for the future. 

DVD Positioning 

As an option, connections may be pooled to allow the synchronizatiQn server to 
direct consumer's madbines to the certain locations throughout Hho entire event 

Synchronization events in alternate spirals may be dejBned as a combination of play 
fiom location event and the actual event This way, one describes each event in the 
unambiguous way on flie client side and synchronizes it with the saver. For 
exan^le, a situation may be considered where one fast forwards after a movie is 
played for 15 min and tfiereafler plays the scene in the movie. In such situation, one 
has to submit the infomiation to the ch'ent player, indicating that it (player) has to 
start time play j&om 15 min into the movie and fast-forward to the certain location, 
A better way would be to analyze what is the next event after fast forwarding 
•occurred and perform a combination for the play from location and next event This 
design would require significant changes to the client infiastroctuie^ including video 
object, remoteagent and provider and should be taken mto consideration in any 
alternate client design. 

Classes/Component Diagrams 

Figures 13-16 illustrate various class/component diagrams. In particular. Figures 13- 
16 illustrate a Synchrom'zer Class Diagram 1300, Lay^In^l Qass Diagram 1400, 
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Business Layer Class Diagram 1500, and DBConnect Class Diagram 1600, 
respectively. 

Sequence Diagrams 

Figure 17 illustrates a logical sequence diagram 1700. As shown, when the server 
receives a user request, it analyzes die auflierttication information of the request 
(dale/time, disc id, user id, and BCA number) and fihe appropriate synchronization 
event stored in the database. The database contains an event start threshold value 
measured in milliseconds. This flireshold defines the amount of time prior to an 
event diat a consumer is eligible to "connect" for the start of the event 

If the dateftime of the usct request lies within the event start threshold, the user is put 
into wait queue and receive flie appropriate data when the time elapses. Note steps 
1 ,2,3,5,6,7 of the Logical Sequence diagram. Otherwise, a message is sent 
informing die user when flie ev«it will occur. Note step 4 of the Logical Sequence 
diagram. 

Server side collaboration diagram 

Figure 18 illustrates a logical sequence diagram 1800 that shows server side 
collaboration. As shown, server ISAPI extension receives a BroadcastVideoEvents 
request It calls JA^BusinessServer via BegmProcess, to retrieve configuration 
information. Configuration information contains a playback connecton Playback 
connector identifies wheflier the server will have to communicate with a reference 
player or will it perform playback fix>m the database. 

At step 6, ISAPl extension will call JA^BusinessServer Comparelime method and 
based on the results will send to the user a predefined web page indicating to retry 
later or return control to the web sGrvar, notifying it (web server) to keep the 
coxmection open. At this point connection is pooled and will be processed by the 
lAJusinessServer at a time of the event 
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Client Collaboration Diag ram 

Figure 19 illustrates a lo^cal sequ^ce diagram 1900 showing client side 
5 collaiboiatton in accordance with one embodiment of the present invention* 

Classes/biterraces Definidon 

Definitions of one ^bodiment of the various classes associated with the software which 
10 implements the present invention will now be set forOL 

Class AoDletl 

Purpose: 

15 

This is file class that implements the q)plet The browser will use it to bootstrap our 
applet. 

RespoTisibilities: 

20 

■ Request a BroadCastVideo event and to gather event status information. 
Collaborations: 
25 BroadCastEvent, CmEnciypt 

Base class and implemented interfaces: 



Javax^AppIet 

30 

Public interface: 



-38- 



getChapter Returns the cuxrent ch^ter the reference player is playing. 
Return type: String 
Parameters: void 
Pre^nditioiis: None. 
5 Post-conditions: None. 

gefTidelnfo Returns the cunent title the reference player is playing 
Return type: String 
Parameters: void 
10 Pre-conditions: None. 
Post-^nditions: None. 

getStartTime Returns the time the event is scheduled to start 
<SS:MM-Jni3)DJ^:YYYY> 
IS Return type: String 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None. 

20 ge^tartTimeSec Returns the time die event starts in seconds. 
Return type: String 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None. 

25 

getStartTimeMinReturns the time the event starts in minutes. 
R^umtype: String 
Parameters: void 
Pre-conditions: None. 
30 Post-conditions: None. 

getStarOlmeHrRetums fiie time the event starts in Hours. 
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Return type: String 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None. 

GetStarlTfmeDay Returns the time the event starts in days. 
Return typ&: String 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None. 

GetStartTimeMntii Returns the time the event starts in months. 
Returnee: String 
Parameters: void 
Pre-conditions: None, 
Post-conditions: None* 

GefStartTinieYr Returns the time the event starts in year. 
Return type: String 
Parameters: void 
Pre-coiiditions: None. 
Post-conditions: None. 

GetLenOfEvenC Returns the length of the event 
Return type: String 
Parameters: void 
Pre-conditions: None. 
Post-conditions:* None. 



GeffixpiredTime: Returns l^se time of the event. 
Return type: String 
Parameters; void 
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Pre-conditions: None. 
Post-conditions: None. 

getServeiTime: Returns the seiners cTirrent time <SS:MM:HHJ3Di^^ 
5 Return type: String 
Parameters: void 
Pr&^nditions: None. 
Post-conditions: None. 

10 getServerTimeSec: Returns the servers current in seconds. 
Return type: String 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None* 

15 

getServerTimeMin: Returns the servers current in minutes. 
Return type: String 
Parameters: void 
Pre-conditions: None. 
20 Post-conditions: None. 

getServerTimeHr: Returns the servers- current in hours. 
R^ura type: String 
Parameters: void 
25 Pre-conditions: None. 
Post-conditions: - None. 

getServerTimeDay: Returns the servers currrait in day. 
Return type: String 
30 Parameters: void 

Pre-conditions: None. 
Post-conditions: None. 
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getServerTimeMhth: Returns the s^ers cunent in month. 
Return type: String 
Parameters: void 
5 Pre-conditions: None. 
Post-conditions: None. 

getServerllmeYr: Returns the servers current in year, 
Retumtype: String 
10 Parameters: void 

Pre-conditions: None. 
Post-conditions: None. 

staitProc: Calls fiie IS APIs ''Servarlnfo^mefliod 
15 Return type: void 

Parameters: String disk id. String location id 
Pre-conditions: None. 
Post-conditions: None. 

20 msgEvent: CaDs BroadCastEvent applet, 
Retumtype: void 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None. 

25 

Class BroadCastEvent 
Purpose: 

30 This is the class that invokes the Synchronizer. 
Responsibilities: 
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■ Sets the JavaScript with the conunand returned fiom the server. 
Collaborations: 

5 

CmEncrypt 

Base class and implemented interfaces: 
10 Java-Thread 

Class CDBCoimect 
Purpose: 

15 

This is &e class provides a public interface for components to request information 
fiom the DB tables* 

Responsibilities: 

20 

■ Opens the database and Synchronizer, Ch^terJOisk tables. 

■ Queries the Synchronizer by the specified disk id and location id. 
» Queries ttieCh^terJDisk by disk id. 

■ Provides flie next chapter that is scheduled to play. 

25 ■ Queries the Decoder_C£5)abi]ities table to detennineifthe requested pkyer is 
time or ch^to: play. 

Collabohitions: 



30 DBSyncSet 

DBReferenceSet 
CDBCh^terSet 
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CDecodeiCapabilities 

Base class and implemented interfaces: 

5 Public interface: 

Get_NextChapter: Returns the next chapter to play. 
Return ^pe: String 

Parameters: long time, long title, BSTR Chapter 
10 Pre-conditions: None. 
Post-conditions: None. 

chkEvent: Checks if an ev^t is scheduled for the disk and location id. 
Return type: String 
15 Parameters: long time, long titles BSTR Chapter 
Pre-conditions: None. 
Post-conditions: None, 

getJnitialDVDCoinmaiid: Returns tiie first DVD command to play. 
20 Return type: String 
Parameters: BSTR& 
Pre-conditions: None. 
Post-conditions: None. 

25 gefjt^xtDVDCommand: Returns fiie next DVD command to play. 
Return type: Sfeing 
Pfflameters: BSTR& 
Pre-conditions:* None. 
Po5t-<:onditions: None. 

30 

decoderArrajr: Returns an airay of decoder types. 
Return type: String 
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Parameters: long **, long ** 
PFe-conditions: None. 
Post-conditions: None» 

5 Class CCConfigMerhnpl 

Purpose: 

This is the class provides a public inter&ce for components to detennine the ^e of 
1 0 reference player hosting the event 

Re^nsibilities: 

■ Opens the database and Syachronizer, Qi^ter^Disk tables. 

15 ■ Qu^es the Synchionizer by the specified disk id and location id. 

■ Stores the reference player type. 

Collaborations: 
20 CConfigMerRecSet 

Base dass and implemented interfaces: 
Public interface: 

25 

g^_hosa^: Returns the reference pl^er host type. 
Return type: String 
Parameters: sliort 
Pre-conditions: None. 
30 Post-conditions: None. 

Class threadFunctor 



5 
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Purpose: 

This class provides a threading model that classes can use to derive. 
ResponsihilUies: 



■ Calls the CreateEvent function, which opens a named or unnamed event 
objec. 

10 ■ CaUsJbeginthread^ which creates a thread begins execution of a routined 
start_address. The routbe at start_address must use the _cdecl calling 
convention and should have no return value. When the thread returns from 
that routine, it is terminated automatically. 

■ Calls the WaiO^orSingleObject functian, which chec^ the currmt state of the 
15 specified object If the object's state is nonsignaled, the calling thread enters 

an effici^t wait state. 
" Calls the ResetEvent function, which sets the state of the specified event 

object to nonsignaled, 
" The state of an event object remains nonsigpaled until it is explicitly s^ to 
20 signaled by the SetEvent or PulseEvent fimction. 



Collaborations: 
CConfieMerRecSet 

25 

Base doss and implemented interfaces: 
Public interface: 



30 



start Starts flie thread 
Return type: void 
Parameters: void 



Pre-conditions: None. 
Post-conditions: None. 



stop: Stops the tiircad. Calls CloseHandle for the thread and event 
5 Return type: void 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None. 

10 Class isapithread 

Purpose: 

Tins creates an ISAPI thread. 

15 

Responsibilities: 

■ Adds a request to a vector. 

■ Creates the sink object 

20 ■ Stores the request into sink object 

" Sends the time infonnation to JavaScript 

Collaborations: 

25 LayerSink 
factorySink 

Base class and implemented interfaces: 
30 threadFunctor 



Public interface: 



^7- 



addrequest: Adds the request to its vector. 
Return type: void 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None. 

getBLayerlnfo: Responsible for getting infonnation about die event 
Return type: void 

Parameters: std:string&,std::s(ring&, ChttpServerContext* 
Pre-conditions: None. 
Post-conditions: None. 

Qass iactorvStnk 

Purpose: 

Manages the layerSink and businessLayerProp objects. 
Responsibilities: 
■ Stores a layerSink object 

• Returns the "businesssLayerProp" eBusiness Layer Properties> 

• Creates the "bufiinessLayeEProp" <Business Layer structure> 

Collaborations: 

LayerSink 
businessLayerProp 

Base class and implemented interfaces: 



■ ) 
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Public interface: 

constract: Stores alayerSink object. 
Return type: void 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None, 

notifyCreateLayer: Responsible for creating a *T)usinessLayerPn)p". 
Return type: void 

Parameters: BSTR, BSTR, DATE, DATE, LONG 
Pre-conditions: None. 
Post-conditions: None. 

Class laverSink 

Purpose: 

layerSink rq>resents a sink interface and stores a queue of requests. It creates a 
connection point object. 

This call back object, allows asynchronously processing. 
Responsibilities: 

■ Acts as the client sink object 

■ Sends th& results to the user 

■ Creates the *T3usinessLayer^ and makes it a connection point object 

■ Closes the users connection. 

■ Creates a Factory interface by calling "createFactoiy". 

■ Creates a connection point &r the factory. 

■ Stores the LayerSink in the FactorySink object 
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■ Creates a connection point (call back) by calling AtlAdvise, between the 
connection point container and the client sink object Tins allows the cKent 
to receive events. 

■ Calls the connectable objects "geServerLayer". This method jBres an event to 
S the clients sink object 

■ Create a busmess layer, 

■ Store the request in its vector. 

■ Release the Sink Object (client) 

■ Atnjbadvise to terminates the ability of tiie client to receive events. 

10 

Collaborations: 

Base dass and implemented interfaces: 

15 Public interface: 

construct: Creates a connection point 
Return type: void 
Parameters: void 
20 Pre-conditions: None. 
Post-conditions: None. 

addReqnest: Adds the request to its vector. 
Return type: void 
25 Parameters: BSTR, BSTR, DATE, DATE, LONG 
Pre-conditions: > None. 
Post-conditions: None. 

creaf eBusinessLayer: Creates a business layer. Create the connection point . 
30 Return type: void 

Parameters: businessLayerProp & 
Pre-conditions: None. 
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Post-conditions: None. 

opdatetime: This caJl back function translates the time and sends the command to 
the user. 

Return type: void 
Parameters: lon^ong 
Pie-conditions: None. 
Post-conditions: None. 

aass CBusinessLavar 

Ptapose: 

Creates a layerthread object. This object is responsible for providing access mefliods, 
which provide event information. 

Responsibiliiies: 

■ The "Synchronizers" createBusinessLayer method creates a class object fiom 
the "IBusinessLayex" interface. <The class object is part of the I^yedmpl 
piDject> 

■ The BusinesLayers class object <mjlayer> calls its "hiitialize" method. 
<Note: mjlayer is the connection point object. It identifies the "Sink 
Interface". 

■ It then calls the "Mtialize"mefiiodofthe connection point 

■ The "Initialize" method then calls the "ChkVah'dEvent" method, which then 
creates a layerthread object 

Collaborations: 

CBusinessLayer 
layerthread 
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Base class and implemented interfaces: 
Public interface: 

5 

Initialize: Calls the "CbkValidEvent" method which kicks of a layer tiiread. 
Return type: void 
Param^ers: void 
Pre-conditioDs: None. 
10 Post-conditions: None. 

Class lavcrthread 

Purpose: 

This object acts as a scheduler* processing request from its queue. 

Responsibilities: 

20 ■ Send DVD commands to the user. 

■ "Syncs" up late comers to the events. 

Collaborations: 

25 CBusinessLayar 
CDBConnect - 

Base class and implemented interfaces: 

30 Public interface: 

stailThread: Processes requests fiom the queue 
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Retum ^e: void 
Parameters: void 
Pre-conditions: None, 
Post-conditions: None. 

Class QLaverFactory 

Purpose: 

This object manages businesslayer objects. Business layer objects communicate with 
the reference playcar and notify the user which DVD command to play. 

Responsibilities: 

■ Send DVD commands to the user. 

■ "Syncs" up late comers to the events. 

■ This object Implements the IIDJLayerFactoiy inter&ce. 

■ This COM object is the servers Coimectable Point object 

■ This server object supports connections to sink interfaces. These sink 
interfaces reside on the client side and are equivalent to the "call back" 
functions in Windows. 

Collaborations: 

CBusinessLayer 
CDBConnect - 

Base class and implemented interfaces: 

Public interface: 



•• .5 
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getServerLayer: "Fires" an event to create a business layer with the properties 
retrieved from the pipe object 
Return ^rpe: void 
Paramet^: void 
5 Pre-conditions: None. 
Post-conditions: None. 

put_set_Iayer: call the "CLayerFactoryInq)!" addQ metiiod. Supplying the 
'1>iisinesslayer" object 
1 0 This will added to shared memory queue and written to a file. 
Return type: void 
Parameters: void 
Pre-conditions: None. 
Post-conditions: None. 

15 

FinalConstruct: CaUs the "CLayerFactorylntipr FinalConstruct COM class object 
Return type: void 
Parameters: void 
Pre-conditions: None. 
20 Post-conditions: None. 

Although only a few embodiments of the present invention have been described m 
detail herein, it should be understood that the present invention may be embodied in 
many other specific forms without departing 6om the spirit or scope of the 
25 invention. Ilierefore, &e present examples and embodiments are to be considered as 
illustrative and not restrictive, and the invetition is not to be limited to the details 
given herein, but may be modified within the scope of &e appended claims* 
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CLAIMS 

What is claimed is: 



11. A method for providing a scheduler object adapted to facilitate the playback 

2 of an event simultaneously on a plurality of networked client apparatuses, 

3 comprising the steps of: 

4 (a) detennining a current time^ a start time when an event is to start, and a stop 

5 time wh^ the event is to end; 

6 (b) calculatmg a lengdiofthe event based on the start time and the stop time; 

7 (c) storing a conamand in memory if any portion:of the lengfli of &e event takes 
S place during a predetennined threshold period; and 

9 (d) creatmg a loop at the start time during which a lapsed time of the event is 

10 tracked. 

12. A method as recited in claim 1, wherein flie cuirent time is determined by 
2 queiying a clock of one of Ae client q)paratuses. 

1 3. A method as recited in claim 1, wherein the command is ad^ted to 

2 automatically begin playmg back the event at the start time, and the event is 

3 stored in a memory of the client apparatus. 

14. A method as recited in claim 1 , and fiuther comprising the step of storing 

2 chapter information in the mranoryif any portion of the length of the event 

3 takes place during a predetermined threshold period, and the memory 

4 includes a digital video disc (DVD). 



1 5. 
2 



A method as recited in clafan 1, whereb chapter information is retrieved 
during the loop, and the memoiy includes a digital video disc (DVD). 



5- "X 
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1 6. A method as recited in claim 5, and further comprising the step of creating a 

2 second loop upon the begfaming of a chapter during which information on a 

3 next chapter is retrieved. 

17. A computer program embodied on a computer readable medium for 

2 providing a scheduler object ad^ted to facilitate the playback of an event 

3 simultaneously on a phnality of netwo±ed client apparatuses, compising: 

4 (a) a code segment for determining a current lime, a start time when an event is 

5 to start, and a stop time when the event is to end; 

6 (b) a code segment for calculating a length of die event based on the start time 

7 and &e stop tim^ 

8 (c) a code segm^t for storing a command in memory if any portion of the length 

9 of the event takes place during a predetennined threshold period; and 

10 (d) a code segment for creating a loop at the start time during which a lapsed 

11 time of the event is tracked, 

1 8. A computer program as recited in claim 7, wherein the current time is 

2 determined by querying a clock of one of the chent apparatuses. 

19. A computer program as recited in claim 7, wherein the command is adapted 

2 to automatically begm playing back the event at the start time, and the event 

3 is stored in a memory of the client spparatus.. 

1 10. A computer program as recited in claim 7, and fiirther conq)ri$ing a code 

2 segment for storing ch^ter information in the memory if any portion of the 

3 length of the event takes place during a pred^ermined threshold period, and 

4 the memory includes a digital video disc PVD). 

1 11. A compute program as redted in claim 7, wherein chapter icformation is 

2 retrieved during the loop, and the memory includes a digital video disc 

3 (DVD). 
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1 12. A computer program as recited in claim 5, and further comprising a code 

2 segment for creating a second loop iq>on the begjbiung of a ch^to 

3 which information on a next chapter is retrieved. 

1 13. A system for providing a scheduler object adapted to fecilitate the playback 

2 of an event simultaneously on a pharalily of networiced client ^aratuses, 

3 comprising: 

4 (a) logic for determining a current time, a start time when an event is to sta^ 

5 and a stop time when the event is to end; 

6 (b) logic for calculatmg a length of the event based on the start time and the stop 

7 time; 

8 (c) logic for storing a command in memoiy if any portion of the length of the 

9 event takes place dxiring a predeteimined threshold period; and 

10 (d) logic for creating a loop at the start time during vMch a lapsed tnne of the 

11 event is tracked. 

1 14. A system as recited in claim 13, wherem the current time is detttmined by 

2 querying a clock of one of the client ^aratnses* 

1 15, A system as recited in claim 13, wherein the command is ad^ted to 

2 automatically begin playing back the evait at the start tune, and the event is 

3 stored in a memory of the client apparatus* 

1 16. A system as recited in claim 13, and further con^rising logjc for storing 

2 ch£q)ter information in the memoiy if any portion of die lengdi of the event 

3 takes place during a predetermined threshold period, and the memory 

4 includes a digital video disc (DVD). 

1 17. A system as recited in claim 13, wherein ch^ter information is retrieved 

2 during the loop, and the memory includes a digital video disc (DVD). 
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A system as recited in claim 17, and further comprising logic for creating a 
second loop upon the beginmng of a chapter during which information on a 
next ch^ter is retrieved. 
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SYSTEM, METHOD AND ARTICLE OF MANUFACTURE FOR A 
SCHEDULER COMPONENT IN A MULTIMEDIA SYNCHRONIZATION 

FRAMEWORK 

ABSTRACT 

A system, method and article of manufectme arc provided for affording a schedulex 
object adapted to fidlitate the playback of an event simidtaneously on a plurality of 
networked client apparatuses. First, various values are determined including a 
current time, a start time when an event is to start, and a stop tune when the event is 
to end Hereafter, a length of the event is calculated based on flie start time and the 
stop time. If any portion of the length of the event takes place during a 
predetennined threshold period, a command is stored in mstnoty. Further, a loop is 
created at the start time during which a lapsed time of the event is tracked. 



PROVIDING AN EVENT STORED IN MEMORY ON A PLURALITY OF CUB*T APPARATUSES, 
WHEREIN THE CUENT APPARATUSES ARE ADAPTED TO BE CONNECTED TO A HOST 
COMPUTER VIA A NETWORK 



TRAf^tynmNO inpormatic»i from ti« host cowwtertothe cuent 

APPARATUSES UnUZfNG THE NETWORK FOR ALLOWING THE SIMULTANEOUS PLAYBACK 
OF THE EVB<rr ON EACH OF THE CUENT APPARATUSES 
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PROVIDING AN EV5^ STTDRED IN MEMORY ON A PLURAUTY OF CUENT APPARATUSES, 
WHERBN THE CUENT APPARATUSES ARE ADAPTED TO BE CONNECTED TO A HOST 
COMPUTER VtA A NETWORK 
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STORING INFORMATION ON THE HOST COMPUTER FOR AULOWING TWB SIMULTANEOUS 
PLAYBACK OF THE EVENT ON EACH OFTHE CUENT APPARATUSES 
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ALLOWING THE INFORMATK^ITO BE DOWNLOADED UHUZINGTHE NETWORK FOR 
PLAYBACK>^=THITHE SBMULTANEOUS PLAYBACK 
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Figure 3 
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CONNEOTINQ A PaTRAUlY OF CUENT APPARATUSES VIA A NETWCmK 
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SBiaULTANEOUSLY PLAYING BACK AN EVaiT ON THE CUEMT APPARATUSES imUZINQ 
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OVERLAYING MATHRIAL DURING THE PLAYBACK OF THE B/afT BASH3 ON INPUT 
REC0VED FROM AT LEAST ONE OF THE CUENT APPARATUSES 
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Figure 4 
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CONNHCTIKG A PUiRAUTY OF CUENT APPARA-mSES VIA A NETWORK, WHEREIN AN 
B/ENT IS STOE^D IN MEMORT ON THE CUENT APPARATUSES 
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SiMULTANEOUStY FlAYINQ BACKTHE EVEffTON THE CUENT APPARATUSES UTIUZING 

THE NETWORK 
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RECEIVING A REQUEST FRC»i1 ONE OF1 
SOAULTAf^US PLAYBACK TO BH KNC 


FHE CUENT APPARATUSES EXMNQ THE 
UIDED m THE SYNCHRONIZED EVENT 




r 


TRANSMITTING tNPORMATION TO THE REQUESTING CUENT APPARATUS UTILIZING THE 

rSIWORK FOR IDENTIFYING A LOCATION IN THE (l/£MORY WHERE TVE EVENT IS 
CURRENTLY BEING PLAYED BACK SO AS TO AUjOW THE SMULTANEOUS PU\YBACK OF 
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